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The Lsndholm effect,  or t he  spectral  Une sh i f t  due t o  collisions,  

has the follaaing value : 

where the signs have the i r  usual. sneanbg, 

According t o  Lfndholm %here exists a simple re la t ion  between & and 

the damping by col l is ion constant 7 : 

The constant pp has bem detemimd by rather imprecise measurements 

re la t ive t o  growth curves (see f o r  example Hbnaert ,  reference [21) 

31 u t i l i zed  th i s  re la t ion and these determinations, and 

obtained for  62, the following values f o r  the i ron lines : 
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This determination inv i tes  cr i t ic ism because of the lack of precision 

of 

ximate because of the ro l e  of damping by radiation which is adding t o  tha t  ~f 

determinations, and since the re la t ion  of proportionality is only appro- 
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collision, and which i s  not dependent upon the pressure, This m m t  lead t o  the 

conclusion t h a t  the values of Miss Adam axe overestimated, 

However, a precise calculation of the Lindholm ef fec t  i s  necessary on 

account of i t s  ro le  i n  the variation of spectrum l i n e  wavelengths measured by 

Miss Adam between the center and the edge of the solar disk, which i s  precisely 

due t o  the combination of the e f fec ts  Einstein (gravitational displacement) , 
Lindholm (col l is ion e f fec t )  , and Dopplerdixem. (motions of the matter) e 

The important problem from the  standpoint of the knowledge of the Sun 

being the determination of the f i e l d  of veloci t ies ,  it i s  essent ia l  t o  make the 

exact correction of observations of Einstein e f fec ts  (which i s  easy), and of those 

of Lindholm, 

I n  order t o  calculate the  Lindholm effect ,  the author solved the  

problem of t ransfer  i n  the solar atmosphere f o r  a l ine ,  whose absorption coeffi- 

c ient  i s  shif ted 6 frequency of a w a n t i t y  89, defined by t h e  equation (l), and 

therefore variable with the  depth (fig. 1) 

l i n e  formation i n  the  Cepheid spectrum, or t o  tha t  of t rznsfer  i n  t h e  v ic in i ty  of 

This problem is  similar t o  tha t  of 

sunspots, taking in to  account the Etrershed effect ,  variable with depth. 

The equation u t i l i zed  is the  following 
* -- 

where the annotations a re  standard, 

The Lindholm e f fec t  intervenes in t h e  computation o f T R  
d 

This i s  the way the points of f igure 2 were obtained, 



3. 

Figure 2, 
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We note tha t  this Zigure represents, a t  an enormous scale, the 

background of the l i ne  considered (Mn 6013.50)~ and consequently, because of 

the improvements contributed by our method t o  the d i rec t  one, the scattering 

of the points around the curve drawnby means of l e a s t  squares i s  rather s l igh t .  

Computations with the a id  of the I B M  650 now being performed, wil l icontr ibute  

a s t i l l  greater precision, 

The resul t ing value o f ’  the Lindholm effecc then is 

which I s  i n fe r io r  t o  Niss Adam’s values, I 

Its formation depth ( depth at  which the loca l  e f fec t  61, is equal 

t o  the resul t ing effect)  then i s  

This notion of average depth of L h d h ~ l m  ef fec t  formation w i l l  be 

mbseqrxently uti l ised t o  s h p l U i t h e  ixllerpretations, even in %he case whea 

the  Lindholm constant A is  questionable, namely as regards i t s  sign (Spitzer [4 

. ?.. .... 
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